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IGISOL facility 
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• purification 
• mass measurements 

• cooling 
• bunching 

…new IGISOL 2012! 

select mass 
number A 

Ion guide technique: 
• fast 
• universal 



JYFLTRAP at IGISOL 
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Purification trap Precision trap 
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Isomeric purification 
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Purification trap Precision trap from RFQ 

extraction 

DIPOLE RAMSEY CLEANING 

For example 
10 ms – 40 ms – 10 ms 

(On - Off - On) 

T. Eronen et al.,  
Nucl. Instrum. Methods Phys. Res. B 266 (2008) 4527 

VRF 

m/∆m≈106 

can be 
achieved 

set ν+ here 



Isomers for Penning traps ? (NUBASE2003) 
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Useful if gamma or 
conversion electron 
spectroscopy cannot 

be applied 

• Half-life: > 100 ms 
• Excitation energy > 100 keV 
• Typical precision 3-5 keV 



Isomers and nuclear astrophysics 
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Isomers: 
• Beta-decay half-lives 
• Population of states 

• Capture rates 

Capture rates depend 
exponentially on Q-values Need accurate masses Identify the measured state! 

novae 

rp process 

νp process 

r process 



Region close to 132Sn 
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25 MeV p beam on natU or 232Th at IGISOL 

Ground states: 
J. Hakala et al., 
arXiv:1203.0958v2 [nucl-ex] 
submitted to Phys. Rev. Lett. 

Isomers: 
133Tem (11/2-) 

134Sbm (7-) 
130Snm (7- #) 
129Inm, 131Inm (1/2-) 
121Cdm, 123Cdm, 125Cdm (11/2-) 
+ 132Sbm (8-) (preliminary) 



11/2- isomers in odd-N isotopes 
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A. Kankainen, J. Hakala et al., 
to be published 

NUBASE 2003 
 values 

JYFLTRAP agrees with 
the literature values 
of the well-known 

isomers in 
121Cd, 130Sn and 134Sb. 

82 

50 

1h11/2 3s1/2 
2d3/2 
2d5/2 
1g7/2 

Odd neutron in 
the 1h11/2 shell 

SYSTEMATICS of the 11/2- state 

JYFLTRAP values similar trend as for Te isotopes 



124 

123Cdm 
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263 (5/2+) 

140 
116 

0 

(11/2-) 

(3/2+) 
(1/2+) 

(7/2+) 
80 ns 

compatible 
with E2 with 
a hindrance 
factor of  4 

123Cd 

251 

515 

885 

374 

621 743 

The level scheme  
should be  

reinvestigated 

Based on γ-cascade relations  
following the beta decay of 123Ag: 

 
• 124 keV γ-transition  isomer 
• 116, 264 and 410 keV γ-rays g.s. 
• Maximized the shared levels 
• Search range: Ex=260-400 keV 

Previously adopted value: 
Ex(11/2-)=316.52(23) keV 

•   
•   
•   

410 

316.5 (11/2-) 

H. Huck et al., Phys. Rev. C 40 (1989) 1384 

JYFLTRAP:  Ex = 144(4) keV !!! 



123Cdg.s. 

EURORIB'12  
May 20-25 2012 Abano Terme, Italy 

10 

L. Spanier et al., NPA 474 (1987) 359 

Fed by 123Cdm 

β decay NOT by 
the ground state! 

H. Huck et al., PRC 39 (1989) 997 
Too high for 
the ground 

state of 123Cd 

Problems in the determination of the ground-state Qβ value… 



123Cd: comparison of results 

EURORIB'12  
May 20-25 2012 Abano Terme, Italy 

11 

A. Kankainen, J. Hakala et al., to be published 

isomer 

AME03 and the new AME 
based on the erroneous Qβ value 

M. Breitenfeldt et al.,  
Phys. Rev. C 81  
(2009) 034313 



1/2- isomers in In 

EURORIB'12  
May 20-25 2012 Abano Terme, Italy 

12 

1f5/2 

A. Kankainen, J. Hakala et al., 
to be published 

In (Z=49) 
proton-hole in the 

2p1/2 shell 

50 

28 

1g9/2 2p1/2 

2p3/2 

Old values based on beta-
decay energy differences 

Excitation energy increases from N=78 to N=80  



131In 
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A. Kankainen, J. Hakala et al., to be published 

• Measured the ground state and the 1/2- isomer 
•  21/2+ isomer at 3764(88) keV not scanned 

21/2+ 

Ex = Qβ [131Inm (1/2-)] - Qβ [131In (g.s. )] 

9524(26) keV 9232(34) keV 
9141(37) keV  
9229(12) keV 

B. Fogelberg et al., 
Phys. Rev. C 70, 
034312 (2004)  

B. Fogelberg et al., 
Phys. Rev. C 70, 
034312 (2004)  



Summary 
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• JYFLTRAP is a 
useful tool for 
studying isomers 
with Ex> 100 keV 
and T1/2 > 100 ms 

• Typical precision 
better than 5 keV 

• 25 isomers 
measured with 
JYFLTRAP 

Identification: 
Need post-trap 
spectroscopy! 
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Status of IGISOL4 
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• Beams from MCC-30 and K-130 to 
IGISOL tested successfully 

• On-line tests to Si detector at 
switchyard performed 

• First on-line run August 2012 

Off-line source  
(discharge, carbon cluster) 

Decay  
spectroscopy 

Yield  
station 

Collinear  
laser 

spectroscopy 

Mass spectrometry & 
Post-trap spectroscopy 

Ion guide 

Beam from 
K-130 or 
MCC-30 

RFQ 
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